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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fluororesin composition having high heat resistance 
and excellent heat-aging resistance; and to provide a method for manufacturing the same. 
SOLUTION: The fluororesin composition contains tetrafluoroethylene- perfluoro(alkyl vinyl 
ether) copolymer (A) and tetrafluoroethylene-propylene copolymer (B) at a ratio of copolymer 
(A)/copolymer (B)=(90-1 0)/(1 0-90) (by weight ratio). 
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[Claim(s)] 

[Claim 1] The fluororesin constituent characterized by containing tetrafluoroethylene / perfluoro 
(elkyl vinyl ether) system copolymer (A), and tetrafluoroethylene / propylene system copolymer 
(B) at a rate of (Copolymer A) / (Copolymer B) =90-10/90 (mass ratio). [ 10-90 ] 
[Claim 2] The manufacture approach of the fluororesin constituent according to claim 1 
characterized by kneading a copolymer (A) and a copolymer (B) above the melting temperature 
of a copolymer (A). 
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DETAILED DESCRIPTION . " 

[DetaPed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the fluororesin constituent which is excellent in 

high thermal resistance, and its manufacture approach. 

[0002] 

[Description of the Prior Art] h excelling in thermal resistance, oilproof, chemical resistance, 
electric insulation, etc.. since the fluororesin constituent containing the ethylene / 
tetrafluoroethylene system copolymer (henceforth ETFE) which is a fluoroses in, end the 
tetrafluoroethylene / propylene system copolymer (B) which is a fluororubber has flexibility, it is 
apply to various applications, such as piping for a hose, a tube, a bottle, a gasket, packing, 
diaphram. a sheet, an electric insulation coat and heat exchangers, and pipe joint, be use in 
various industrial fields 

[0003] However, since thermal resistance was tow as compared with the perftuoro fluororesin 
which does not contain a hydrogen atom in molecules, such as a tetrafluoroethylene polymer, 
and tetrafluoroethylene / hexafluoro propylene system copolymer. ETFE which is the fluororesin 
component of this fluororesin constituent had the case of being inapplicable to a required, 
especially high application heat-resistant L such as piping for heat exchangers. ]. Therefore, 
development of the fluororesin constituent which is excellent in high thermal resistance was 
demanded. 
[0004] 

[Problem(s) to be Solved by the Invention] This invention aims at offer of the fluororesin 
constituent which is excellent in high thermal resistance, heat-resistant aging nature, etc.. with 
oilproof [ conventional ]. chemical resistance, electric insulation, flexibility, and a moldability 
maintained. 
[0005] 

[Means for Solving the Problem] The fluororesin constituent characterized by this invention 
containing tetrafluoroethylene / perftuoro (alky) vinyl ether) system copolymer (A), and 
tetrafluoroethylene / propylene system copolymer (B) at a rate of (Copolymer A) / (Copolymer 
B) =90-10/90 (mass ratio) is offered. ( 10-90 ] Moreover, the manufacture approach of said 
fluororesin constituent characterized by kneading a copolymer (A) and a copolymer (B) above 
the melting temperature of a copolymer (A) is offered. 

[0006] In this invention, the copolymer of tetrafluoroethylene (henceforth TFE) and perfluoro 
(alkyl vinyl ether) (henceforth PAVE) is used as a copolymer (A). 

[0007] As for the content rate of the polymerization unit based on the polymerization unit / 
PAVE based on TFE in a copolymer (A). 99.5-95.0/5.0 are desirable at a mole ratio, and 99.5- 
97.0/3.0 are more desirable. [ 0.5-3.0 ] [ 0.5-5.0 ] If there are too few polymerization units based 
on PAVE, a melting moldability will fall, and when many [ too ]. the inclination for the mechanical 
property of the moldings of a fluororesin constituent to fall is shown. As a perfluoroalkyl radical 
in PAVE, the perfluoroalkyl radical of the shape of a straight chain of carbon numbers 1-8 is 
desirable, and n -perftuoro propyl group is more desirable. 

[0008] In addition to the polymerization unit based on TFE, and the porymerization unit based on 



PAVE, in this invention, tittle content of the polymerization unit based on fluoro olefins other 
than TFE may be carried out at a copolymer (A), as fluoro olefins other than TFE — chloro 
truffe RUOTO ethylene and trifluoro ethylene — K passes and a KISAFURUORO propylene, 
pentaftuoropropyteno. etc. are mentioned. 

[0009] As a melt flow rate of a copolymer (A). 20 - 70g / J 0mm is desirable, and 30 - 65g / 
tOrnin is more desirable. When the melt flow rate of a copolymer (A) is too small, as a result of 
being necessary to carry out melting kneading of a copolymer (A) and a copolymer (B) at high 
temperature, the inclination in which a copolymer (B) component carries out decomposition 
degradation is shown. The inclination for melting kneading nature to fall if the melt flow rate of a 
copolymer (A) is too largo, and for the mechanic a) property of the mold goods of a fluororesin 
constituent to fall is shown. 

[0010] b this invention, the copolymer of TFE and a propylene (henceforth P) is used as a 
copolymer (B). As for the content rate of the poryrnerization unit based on the polymerization 
unit / P based on TFE. 70-40/60 are desirable at a mole ratio. [ 30-60 ] The inclination thermal 
resistance, elongation, etc. are not enough if there are too few rates of the polymerization unit 
based on TFE. and reinforcement, a moldability. etc. become less enough [ an inclination ] when 
many [ too ] is shown. As for the content rate of the polymerization unit based on the 
polymerization unit / P based on TFE. 60-50/50 are more desirable. [ 40-50 ] 
[001 1] In addition to the polymerization unit of TFE, and the polymerization unit of P. in this 
invention, the polymerization unit based on other monomers may be contained in a copolymer 
(B). as other monomers — vinyWene fluoride and chlorotrifluoroethyJene — it passes and vinyl 
ether, such as hydrocarbon system olefins (however. P is removed.), such as fluoro olefins, such 
as KISAFURUORO propylene, pentafluoropropyfene. trifluoro ethylene, vinyl, etc. fluoride, 1- 
butene. and an isobutytene. chloro ethyl vinyl ether, grycidyt vinyl ether, and PAVE, an acrylic 
acid (meta). acrylic ester (meta). etc. are mentioned. Vaiytidene fluoride is desirable at the point 
of excelling in thermal resistance and a low- temperature property especially. 
[0012] When the poryrnerization unit based on other monomers contains, 1 - 50-molS of the 
content rate is desirable on the basis of all the configuration units of a copolymer (B). and is 
more desirable. [5-40 mof% of ] When there are too few content rates of the polymerization 
unit based on other monomers, there is almost no property difference with the copolymer of TFE 
and P. and thermal resistance w31 become low if many [ too ]. 

[0013] As for the weight average molecular weight of the copolymer (B) in this invention. 1.000- 
400.000 are desirable, and 10.000-300.000 are more desirable. If the weight average molecular 
weight of a copolymer (B) is too low. handling etc. will become difficult, if too high, pretreatment 
required before melting kneading win become difficult and melting kneading with a copolymer (A) 
txdcocnos difficult- 

[0014] In the fluororesin constituent of this invention, the content rates of a copolymer (A) and a 
copolymer (B) are (Copolymer A) / (Copolymer B) =90-10/90 in a weight ratio. [ 10-90 ] If there 
is too much copolymer (A), the elongation of a fluororesin constituent is not enough, and a 
moldability is not good if too few. In melting kneading ( of a copolymer (A) and a copolymer (B) ) 
becoming easy [ especially the fluororesin constituent with the content rate of a copolymer (A) 
higher than the content rate of a copolymer (B) ] and being able to manufacture advantageously, 
the obtained fluororesin constituent is excellent in a moldability. heat-resistant aging nature, and 
high thermal resistance. As for (Copolymer A) / copolymer (B). 85-55/45 are desirable, and they 
are more desirable than 80-60/40. [ 15-45 ] [ 20-40 ] 

[0015] The fluororesin constituent of this invention has the outstanding properties, such as high 
thermal resistance, heat-resistant aging nature, and flexible and high homogeneity, by including a 
copolymer (A) and a copolymer (B). The melt flow rate of the fluororesin constituent of this 
invention has desirable 20-75g / lOmin, and its 3O-70g / lOmin are more desirable. If the melt 
flow rate of a fluororesin constituent is too small, the property of mold goods will fall, and if too 
large, a moldability will fall. 

[0016] As the manufacture approach of the fluororesin constituent of this invention, the 
approach of kneading a copolymer (A) and a copolymer (B) above the melting temperature of a 
copolymer (A) is desirable. As melting kneading conditions, kneading temperature [ of 300-360 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran.web.cgi.eiie 



http://www4.ipd1.ncipi.gojp/cgi-bin/tran.web.cgi.eije 



JP.2002-1 14884.A [DETAILED DESCRIPTION] 



JP.2002-1 14884.A [DETAILED DESCRIPTION] 



degrees C ] and mixing time 10 - 300 seconds are desirable. If kneading temperature is too high, 
it wiO bo easy to carry out decomposition degradation of a copolymer (A) and the copolymer (B). 
and when too low. the inclination the kneadmg condition of a copolymer (A) and a copolymer (B) 
becomes less enough [ en inclination ] is shown. 

[0017] As equipment used for melting kneading use of a mo no podium extruder, a biaxial 
extruder, etc. is desirable. In melting kneading of a copolymer (A) and a copolymer (B). grinding of 
the copolymer before melting kneading (B). mixing of a copolymer (A) and a copolymer (B). 
desiccation of a copolymer (A) and a copolymer (B). etc. are important as other important 
matters. Grinding of a copolymer (B) is the grinder equipped with the cutting edge which rotates 
at high speed and it is desirable to grind to debris with a magnitude of 0.5-1 0mm. As for mixing 
of a copolymer (A) and a copolymer (B). it is desirable to mix in a suitable container and a 
suitable paper bag so that it may become homogeneity. As for desiccation of a copolymer (A) 
and a copolymer (B). h is desirable to cany out in order to suppress foaming at the time of 
kneading, and it is usually desirable to dry at 100-180 degrees C for 30 minutes to 20 hours. 
[0018] Even if the fluororesin constituent of this invention is excellent in high thermal resistance 
and a long duration pan is especially carried out to an elevated temperature, its retention of 
tensile strength or ductility is high, and it is excellent in heat-resistant aging nature. In this 
invention, the stabilizer and inorganic bulking agent which are blended with usual resin and rubber 
in addition to the above-mentioned component, a bridge formation assistant a coloring agent an 
antioxidant lubricant etc. may be blended suitably. As a stabilizer, a lead oxide, a calcium oxide, 
magnesium oxide, an aluminum oxide, titanium oxide, antimony oxide, a phosphorus pentaoxide. 
etc. are mentioned. The loadings of a stabilizer have the desirable range of 0 - 20 mass section 
to a total of 100 mass sections of a copolymer (A) and a copolymer (B). 
[0019] As an inorganic bulking agent white bulking agents, such as a silicic acid anhydride, a 
magnesium silicate, a calcium carbonate, and a calcium silicate, carbon black, etc. are mentioned. 
The loadings of an inorganic bulking agent have the desirable range of 0. 1 - 50 mass section to a 
total of 100 mass sections of a copolymer (A) and a copolymer (B). As a bridge formation 
assistant, alh/l compounds, such as trialhrl isocyanurate and a triaryl SH1ANU rate, sulfur, organic 
amines, methacrytate, pohybutadiene, etc. are mentioned Especially, an ethyl compound is 
desirable. The loadings of a bridge formation assistant have desirable 1 - 20 mass section to a 
total of 100 mass sections of a copolymer (A) and a copolymer (B). 

[0020] As a method of fabricating the fluororesin constituent of this invention, although various 
approaches are used, an extrusion- molding method, an injection-molding method, a blow molding 
method a rotational casting method, and a transfer-molding method are desirable. As an 
application of the fluororesin constituent of this invention, it can be used for piping for hose, 
such as drug solution migration hose, such as wood ether, a tube, a bottle, pipe joint a sheet a 
gasket, packing, diaphram. and heat exchangers, an electric insulation coat etc. 
[0021] 

[Example] Extrusion molding, melt flow rate measurement the heat-resistant aging sex test and 
a heat test were carried out by the approach of a publication below. 

Using [extrusion-molding] biaxial extrusion-molding machine (Toshiba Machine Co.. Ltd. make), 
after kneading, it extruded and the pellet of a fluororesin constituent was obtained at the 
kneading temperature of cylinder 1:t80degree C. cylinder 2:300degree C. 3-6:330 degrees C of 
cylinders, and head320-degree-C**. Extrusion molding of the obtained pellet was carried out to 
the tube with an outer diameter of 10mm using 30mm monopodium extruder (ratio-of-tength— to- 
diameter=24) (the Tanabe plastics machine company make) at the extrusion-molding 
temperature of cylinder 1 :300degree-C. cylinder 2 and 3;330-degree-C. head:330 degree-C. and 
die :320-degree-O*. 

[0022] (Melt flow rate (unit g/tOmin)] ASTM It measured according to D1238. It is the value 
converted into the mass which used the melt 'mdexer (treasure industrial company make), 
measured the mass of the fluororesin constituent which are the temperature of 372 degrees C. 
and 49Ns of loads, and was extruded from the dice in 5 seconds, and was extruded in 10 
minutes. 

[Heat-resistant aging sex test] ASTM According to D638. the tensile-strength retention after 



heat aging of 250 degree -Cx 96 hours and tension elongation retention were measured. 
[Heat test] JIS Pyrofysis initiation temperature was measured according to K7 1 20. 
[0023] The pellet of the fluororesin constituent which carried out melting kneading and obtained 
each component by the above-mentioned approach by the blending ratio of coat of a publication 
to the [Example 1-4] table 1 was extruded, and the tube of a fluororesin constituent was 
obtained. Each obtained tube did not have generating of a surface dry area, and its extrusion- 
molding nature was good. The heat-resistant aging nature (tensile-strength retention and 
tension elongation retention) of the obtained tube and thermal resistance (decomposition 
initiation temperature) were evaluated. A result is shown in Table I. Examples 1-3 are examples 
and Example 4 is an example of a comparison. The used raw material is as follows. 
[0024] The polymerization unit of the polymerization unit / perfluoro of TFE (propyl vinyl ether) = 
(A-1): TFE / perfluoro (propyl vinyl ether) copolymer of 98/2 (mole ratio) of content rates (PFA 
P62X (melt flow rate 37g/»0min). Asahi Glass Co.. Ltd. make). : TFE / perftuoro (propyl vinyl 
ether) copolymer of the content rate of polymerization unit =98 / 2 (mole ratio) of the 
polymerization unit / perfluoro of TFE (propyl vinyl ether) (PFA P62X (melt flow rate 59g/10min). 
Asahi Glass Co.. Ltd. make). (A- 2) ETFE:ethylene / tetrafluoroethylene system copolymer 
(AFURON COPC- 88 AX) The Asahi Glass Co. Ltd. make, the polymerization unit of the 
polymerization unit / P of <B~1) TFE = the tetrefluoroethylene/propylene copolymer of 56/44 
(mole ratio) of presentations (AFURASU 150CS. Asahi Glass Co.. Ltd. make). 
[0025] 
[Table 1] 
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[0026] 

[Effect of the Invention] In addition to oilproof [ which the conventional fluororesin constituent 
has / outstanding ]. chemical resistance, electric insulation, a moldability. etc.. the fluororesin 
constituent of this invention is excellent in high thermal resistance and heat-resistant aging 
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(A) /ftm<£f* (B) «8 5-5 5/1 5-4 5#*? 
£L<. 80-60/20-40 J:9Jff*U». 

[0015] 9 MMRfldetKi. ftffi£<* 

(A) <hftS£f*(B) t^ttCifiCiO, XHMk 
Hi2 0-75 g/10min»^l< ) 30-70 

[0016] 7MMRfla«iOKE&j£i L 

rt*. ftS£{* (A) oSStse«±rfts^f* (A) 

±ftS£i* (B) ?:S»fWSW^L^ 0 SSffll* 
^frcbUTW:, *fd!*&S3 0 0-3 6 0 o C, flU$B#PiO 1 
0-3 0 OfMHffSU*. ^SOicaaiHK^iKc^^ 

m^f* (a) acKftm^* (b) #»»3&fto*-r<, 

**DKHSl^ft«^ft (A) <h&fi£f* (B) iCDig 

[0017] mmmicfemtzmsttLx^ 

(A) (B) cDjSttkiRttCCte^-Ctt, ^Offc 

0S5fcS<hl,-C. SHii«Hj©«m^tt (B) ©«9». 
ftffi^f* (A) t^fi^f* (B) <D8£. ftg£f* 

(a) iftm^r* (B) oiKtt««tte-c*&. ftm^ 
$ (b> ©tMHt, aarHe-rsTj^iiAfciftBMai 

-C. 0. 5-1 Omm®ttS<miiM&#t&Cttfi 

ff*u». ftm^f* (a) ittm^f* (B) coiBda. 
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ci«i^. ftm^f* (a) iftm^f* <b) oie 

U<,a«. 1 0 0-18 0'Cr3 0^-2 0B$H^ 
[0018] *JW©7 vMNRtEJMktt. ifW&t4Cc 

m> mm^ms.^Lxh^\ %m\±oxtt. m 
mt**y, s${br>^>, HMt 

W £>ft£ 0 £^J<DIB£»£. ftfi^* (a) iftm 
(B) (D^H-l OOMMil55C^t-CO-2 0WS^ 

[0 0 1 9] mWctmitLXte, MfclrJWt. T-im 

20 mm^-m*. xmsi* ca) i^s^ft (B) 

It 1 0 0 MSSP^C^ LX 0 . 1-50 R*»(DISH*W 
h % h VT *))lisTZ L/- h^CDT 'JiWt^Bj. Star, 

©iB^Stt, ^S^ft (A) chftM^f* (B) ©^Stl 
0 OHfiSRfC^Lr 1 -2 0BSgR#»*tA>. 

[0020] *«w©7 ^ mmmmoimmt l x 

*^-y\ ^h;v v ^-Y7'^3-Y>h, ^-h, tfztr 
[0 0 2 1 ] 

[SUM] »fflUtt«. y^F7P-i/-HU£, B^l 

l^T, >"J>y 1 : 1 8 0°C, ^»;>^2 : 3 0 0°C, 
^'J>^3-6 : 3 3 0'C, ¥ : 3 2 0°C, OfitR 

■iKTflMfft. n&Lxy vmmmmm<D^i<y 

ntc '&t>htc^\s y 3 0mm^i$4»tlJL-1i (L 
/D = 24) <fflia^^^9^tt«i±«) tfflt^ > 
•J>^1 : 3 0 0°C, S/U>y2RW3 : 3 3 0 °C, ^ 
. 9 K : 3 3 0 *C, : 3 2 0 U C, COfffflOfiE^iaS 

[0 0 2 2] [yjl/h7D-U-h (#ft:g/10m 
uo in) ] ASTM D 1 2 3 8 imCXWlfeLtc. J )l 
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!Sfi4 9N-c, sarnie? -tzfrhwmzMcy y-m\ 

[mm^itmm] astm d63 8iusi;-c, 25 
o^x9 6i^©j»»tao?iKo«a[fia**. sisro 

[ftttKR] j 1 s K7 1 2 occiso-c mammas 

[0023] [« 1 ^ 4 ] * 1 CCiaiSOE^SJ^r&fiK 10 

ks-t. m 1 - 3 * 9 , « 4 #jt«w-c* 



[0 0 2 40 (A-l) : TFE<Dm£m&/'*-7)l 
to (7'Dk'JH^^x-r;H CDm^f±=9 8/2 

;l/h'^x-fil/) *f^(*(PFA P6 2X 
F7P-U-h37g/10min) , JflBmtS) , 
(A-2) : TFE©t^W^-7Wn (7'nf 
;l/t'x;ux~x;l/) 0^^(4=9 8/2 (*;Ht) CD 

r;u) £fi£{* ( P F A P6 2X (yjH^n-i/- 
h50g/10min) . MW^-ttM) . 
ETFE : x^u>/^h^7;l/^nx^b>^itm^ 
(* (77P>COPC-88AX, A&WT-ttM) , 

(B-l) : TFECDm^m{4/PCDS^#fu=5 6/ 
4 4 (*Jl/tb) Ot&^Or-YyyJltux^^/^u 
t'U>£g^{* (777^150CS, JfiSffl±») . 

[0025] 

[fll ] 







ffl2 


A3 


«4 




(A-1) 


70 


60 






vs. 


CA-2) 






70 




□ 

M 


ETFE 








60 




(B-1> 


30 


40 


30 


40 






43 


47 


62 








mi 








<* 
14 






92 


91 


105 


60 




5i»y#tf«i#» (%) 


103 


93 


120 


SO 








405 


393 


398 


380 



[0 026 ] 



*i* D 



(51) Int. CI. 7 
(G 0 8 F 214/26 
210:10) 



F I 

(C0 8F 214/26 
210:10) 
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F £-A(##) 4F070 AA24 FA03 FC05 BC06 

U002 BB14X BD15W BTU5X GC01 

GJ02 GMOO CQ01 
4J100 AA03Q AC26P AE39Q CA04 

JA03 JA44 
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